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1. 2^Ai- 9AII/d(£a)_H 
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o]5_ ^ 7fl ufl2.e] ^#0] ^E^- 7flolE 7 |- s>l4^ 2E| #Sflo]E 

(control plate)S ^^^Jl A ^"^-Ir^-lr^r alfl^ ^ S^Ul^Ef 
(non-volatile storage transistor)^ ^\^AA ^^S. <S^^1 
(select transistor)^. n^S^f. 

£ 3a 

til^t^ ells, el, fit #eflo]E f s^aI b||s.b1 , EEPR0M 
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^1 

«K£*ll til^l^ oIlS-Bl ^ <H^H zL5]j[L zi^^l ^ ^{Semiconductor 
Non-volatile Memory/Array and Method of Operating the same} 

£ lb^r #sfl 7l^^ M^l^E^ #efiAl nfls.^ eflol 

£ 2a^ ^efl 7l#2] o]^ E^liBil EEPR0M >g M-^-^l #^5. 

£ 2b^r #Efl 71^^ o]^ E^liEi^ EEPR0M5] z]]o) o>^-£ 

£ 2c$\- £ 2d^ S^T-l^Ei*? EEPROM^ <H3H ^£ 

£ 3a^- £ 3b ^ Ur^S) *fl 1 ^^1^1 ofl nj-e. *Y^x{) Wlfl^Aj nfl^^o] 

£ 3d^r 7)1 l ^JaHH 4s. tiV^^l ^l-£e)7> EEPR0M 

S. 4b^ £ 4a ^ A-A'*H 
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£ 4c^ £ 4a ^ B-B'^H 4€r ^Sl 

5. 4d^ Ssll- ^ ^-f ^ iE 4a£] A-A'*H 4€r ^ ^ 

5L 5a5f £ 5b^ l ^A]oflofl 4s. al-H^l tilfl^ °HS.&|£| 

£ 6d^ afl 2 14-g- aViE^l Hlfl^ ^1£&17> EEPROM 

£ 7a^ £ 7b^ z\] 3 ^*HH afs. *V;e*|) a] 3^43 ^12-^^1 

£ 7e^ £ 7dS] ej-°l ^ <8<>Ha^ 3E| #eflojE q.^ 

S. 7ffe £ 7d^ C-C'^H ^ ^2, 
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£ 9aSf £ 9bTr Xl 5 ^HH n€- TlHH ^ 

5. 9d^ XI 5 -^*HH ^SXl «1 3 ^ ^lS-Sl^l eflo] o> 

-£ 9efe JE. 9d2l §E f #eflo]E ^.g. uftq-vfi ^ 
£ 9f i-fl^l S. 9h^ 3E. 9dSl D-D ' ,E - E ' ^1 ,F-F ' ^d°fl 

5. lOaSj- £ 10b^ ^"^^ XI 5 ^^HHl £b:EXl *)l5.e) 

S. llbfe Vfl 711 T^Kr #El)olE ^o] eflol oV-g- ^. 



£. llcfe- £ llb^l G-G'-SH ##5. 



30. alfl^ Sqfl^^E-1 



31. *m S^liE] 



32. ^ « 



33. ^ 



34. Bll<y 



35. 
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36. *m 71H e 37. 7\}o]^ 

38. €--^1- 

<38> ^ hve^I ^12- el ^ <H^1°1 ^Jl ^ 

<39> c^ig C-llolE^# ^71^ SLS. gal ^ *r *}5^1 n)l2.^ofl^ 

€ 7]^-o] 7>^*V o-|ols)-g.(EEPR0M)3J)- ^ ^ o] 

A ^ ^S.^ HH^* ^T^fjl y>o]E cfo^s 7]^.^. ^ oli. ^eflAl t^l 

<40> ^sfl^ o}o]^^ 4^5L^ c-flolEi ^71^-^" ^ 91SLH.SL 

^-S-t- *r Slfe ^^l ^2. ^ ^7fl^ M^liEiS € A>ol^7]- 

<41> ^gflo} T>fl2.ii|fe ^®x)^&\g. >t A>o]^ 

« #°l*r tfl^l ^M<a] ^1- 3.711 §>^4. nejij, #e}]^ #2flAMJ2.s]Sf a 

3^ 
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<42> H]fl§^ nHSS^-i;^- Z-S. AA A^r ^SLS. *|]2:SH °1)-E. 

^ofl ^ ^ a] ?1 ^ ^(System on Chi P ;SoCHl vfl^-s) 7 l ^sfH^b ^ 

<44> £ la^r #2fl 7l#^ S^^l^Ei^ #eflA] nflS.^ ifi f2f ^-E^ 

<45> i£^ t £ la^l^l^ #71 ^ P^<3} tiV£^] 7l^-(l)S] X^^IH ^ 

<46> <^7l^ f 7llolE(5)^ 3E| 7\}°}^(7)$] ^HtT 

( Inter-Poly Oxide; IPO) (6)°1 ^^^cf. 

<47> ZLSlJl #5.^ 7flo]E( 5 )^ ^^7l Jfl ^^i, TflojE 

(5)^ fE f 7llo]E(7)^ 7flolH( 5 )oll ^i*M- -B"7lA]7l7l *V £ *] t\- 
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<48> ^7^, fS^ 7flolE( 5 )fi|- 3E| ^01^(7)^ i a $f £o] ^ 

^^(2)4 HiS||*] ^^(3)<>1 #7] tiV^^l 7l#(l)uHofl H^^l^ 

<49> Aj-7] ^ SSZlEfl^Hl A oM EEl|°J ^^(3)<>ll^ 5V 

^l7H]-Jl Aj- 7 1 cgo3( 2 )^ ^X](0V)5] Jl ^"71 2E f 7fl<>lm(7Wfe- 8V ^£ 

<50> h^jl ^7} ^ 4i7-i Ajo]]^ Aj-7] eg ^( 2 ) se^ ^"71 y>S^l 

7l^:(l) «o V ^S E^g^o] ^o]i4=^. ^-71 ^ES. Tflo] E( 7 )o1]i=- 0V 

^El t± JL^^°1 ^7}i|jl ^-71 <3^(2) 5E^r #7] «V£*)1 71^(1) 

^ 5£*lB]y. JI^l^-o) o]7]-^4. 
<51> ZL&|J1 £ lbTT 5. la^l M-B}^ #SflAl u\)3.Z) 4.^ 

31 °1 Ji^^r s^m. 

<52> 5flo] o}-°- 5= lb^l^l^- ^3 ^ ^(1D#^ €<3 ^ 

<?](12H1 ^^£)J1 2} 5^(12)^ ^ -g^^M ^C}. AJ-7] cqe B}o](12) 

Bl-o] ^Hfl( 14) o. U |e 5l-0](13)^l <gl^Cf. 
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<53> ol&ltV #7] E ^xj^Ei € *H^7f ^ ^ £ 7}*] 

<54> ^*fl ; ^-71 ^ E^ae]^ ^o. cflolEl ^^Alofl -g-ll ^oj-o] 

0V ^flB^Rr oJj-OJ ^7}- ^-§-3*1 S^tf. °l^r «1S 2}^ ^9] o]h^ & 

4°1 aj-oj ±7]^^ cf^ Al-Efll- Sl# ^ &7l] 5)71 nfl-g-JlsL, 3l}-oj ^ 

7^ ti>£LA] ^-o>c> ^-Cf. 

<55> ZLSiM- ^ofl o}*fl ^o} ^^^1 ^"71 -fiS. 

^ Tfl o]E 1-5^3: -8-31 ^<*f| 7>Sfl^^ iEEflil <?ltfl AJ-7] j^oj ^7^7]- 

^^^Cf. °l£l^r -4°<3 4171 ^#-g- ^^*>7l ^*fl ^7^1^<?1 Bfl£LH* *>-g-*}*l 

<56> f.*fl ; #7] S^l^ ^ otj-oj ^711- ^-g-s}*l &OjEL^ 

^ *l-g- ^ #<y- ^^7} v]\o. ^t\] o>qa|- 4,7^ ^ ^S. «l-o]E 

*|-g- ^ U^Sr ^4^1 cf. 

<57> #7l£] ^1-E-^l ^ ^7l #3.^ TflolE^ #Efl, ^ # 

^12.513 feSl ^Efl^- cfl-§-Al^C]-. 3.3V <^ ^>-g-S]^ -8-71 

S^^l^E^ ^-g- ^ ^oj- b^-, ^53= 1V <^ 5V A>0] 7 > ^tf. 

<58> 3.3V3 51= ^^--i: f Ef TflolEo)! ol7V*>^ ^ ^1^3 ^ ^l^l IV 

«?! 7J o. 3.3V3- ^ojo]] ^11^>^ ifi ^^-7> JH^JL, 5VS. SSZLEfl^l 5] ^ 
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<59> nJ-sM, ^ ^^fl* £H^A5*1 14 0 ^ sflf^ s.z\ # 

7} ^5.7} OT1-S.J1 ^ *Iff-7> 4-^-^ ^f£7f ^ efl 

<61> ZL£iM- #5fl 7l#^ E^l^E] ^ ;g)oj-<£) ^ e^o] 0 V °1 

#.2.3. ^7) nfl^ofl ^ ^=.7]. ^jt. e^H 711^1 *>7l ^^Cf. ^ zj- nflS. 

sl €°11 £^ *d°*M- vfl efl^ <>1# ^ 4 ^ofl - Wl E 

^ ^-^lfe ^ 1V4 5V ^}o]o\) 47fl ol^o] ^|o}- afl^hg: =. 

<62> O] 7g ^-H^^ 5fl t 51 £L ^5L7f ^S}^ ^ 0>q ^ 

4^ ^^l£ 4|^*fl*lJS.3. ^ ^-i- ^ 

4^>H ^ ^-§- ^ ^oj. ^o] ^^-^ ^El UlE nflS.^o] ^l^o] ^.ol Bi- 
ol oils. el Si ^7>*>Cf. 

<63> tt)-eH, ^"71^ ^ ^^fl^l^Bl ^ *]-g- ^ #<So) ^^7} ^ 

of Jl#4 X-l^oj- ^^ol o^cq jl4^$] ^E] H]je i£E]f ^-^*>7l o]Z\ 

£ &%°] 5U4. 
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<64> 35*11, # 7 ] E^^iEi q^?§ ^ £7% l-o] P}4^^^(tfl3^ 

0.18 p r°l ol^» ^Tfl »oll A>o]^ ^±7} ^ <>]tf${x}3L <i 

<65> #7l -is. ^€ ^S-^ <He)H<>iH ^fl^Kr tS.^ 711 olH M 
^^liE^ = ell^-^ wlM el-^^l ^^slJi B^i^-g. ^ ^i ei-o] 

*fl^-°fl ^ M^flxl^Ei^l J£^-(drain turn on) 5E^ 

( punch-through) ^ ^ #4?} ^M". °1S <?1^H SS^ifli'S *1 ofl 

^ y]E el-o] ^ ^3*1 ^ ^ Ir-^ofl ^*fl 4#^7r ^MS^Rr 

<>l7l <^7ll ^Ch 

<67> ole^ o^eflolofl^^ ^b«^ g}o]6|lAl ^i^sl^l ^ iSl-ofl tfl 

tl- ^ #-fH ^*3r l^*} ^^^f ^^1 ^sfl^oll ^S} nr^ ^ ^^1 

^(disturb). &*\]^ ^^2) elllS # §^ ^h} a] e 

<68> ^ T^j- E ^fl^l^Ei^ ELZ]]o] ^ofl ^ ^ tiflA} ^ °1 ^SUEIS. ^ 

€^ #5.^ 711 olH ^ ^Sj-^l 71^ -g-^JE $X^. 

<69> Ol el ^-afl^^-a. °1«H Aj. 7 ] M.^X\ u)lS.el ^ ^-<^ E ^ ^ o] ofl £ 
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<70> t$<q E^xl^Ei €^ ^3.2) (stand-alone 

non-volatile memory)^ 1 ?} ^) ^*fl S^j ^41 ^-f 

<71> £ la ^ £ lb2f ^ 3^ tIMeo} 9]^^ 

aKcoupling ratio)SM ^o^eS. z\.x\.<& ^^Hl Irel^r. 4^ #tfl^ 7)v] 

two-transistor EEPROM) #^ 7lHH e igx] ^ (7» 

<73> £ 2a^ ^Hfl 7]#5] o]^ e^xI^e)^ EEPROM € i4^r\H 
31, £ 2b^r ^Hfl 7l^^ o]^ e^^i^e^ EEPROM^] o>^-io]cf. 

<74> ne)JL £ 2c Q 5. 2d^ Eig^El^ EEPROM^l ^eiH ^JEolt}. 

< 75 > n t^*], s. 2a«*IM i *r *3E5fl 71^(21)5] S^iflo]] ^ 

^ 4ii ^^(22)^1- <3^(23)# S^-tl-cf. AH^flfe- *fl^ cg^o] 

sU « ^^^]r T^lolE #3^(24), #5.^ 7flolE(25) ZL^JI Til o) 

M(25)# M# 7flolE(27)7> ^^^nf. 

(Inter-Poly Oxide; IP0)(26)°1 
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<77> zl£\51 #5.^ 7flolE(25)^ ^5>1- ^^-5|-7l ^^o]ji, >n°l 

J=(25)^ 7flolE(27)^ fS^ ^01^(25)^1 ^-g; Jfr 7 }X\?)7) 

<79> J$ 7 ] *fl^ ^<*^°)}±t 7fl°lM H^l^O})^ 7fl °1M #5)-BV(24) 

4 ^7} ^ q- TflojE A>s|-^-(24a)^ ^^lul TflojE A>3}-^.(24a) 

#<*fl M^l^El(q-)^ 7flolE(28)7> ^^l}. 

<80> eflol £ 2b*IH^ ^cf. 

<8i> ols). ^ ^efl 71^21 olo]3q^ ^ <g (active region) 

^ <?]^*> 13*^ 3E f TlHE-i-^ Pf^l(B)l- 7HJ1 iSel^ZLHflol) ^ ^ 

<82> ^ ^Bl^l «}tfl3. S]S 3^ ISS]i2Efls) ^ ^ 

<83> £ 2a2j- £ 2M] M-Bf^ o]o]^f-o. Tflol^^- ^ ^©.S 

^ f-^-SAi 711 o]e^ ^ ^(tolerance H «fl#*Hr 

^ *}^(A)°] ^2fl 7]#2] ol ol^q^-^- £ 2b^ ^(A)oil sflig- 

^ ^ ^ A>ol^ 7 > f7}^ 4. 
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<84> gc^ ^eflo) o] ol3]S.^- 15V o]^-o) ji ^oj gc^. c^|o] ^4 

oil «?]7H1-H.^ 4 eH^o] 2]-ofl ^^-(p-N junction)^ 4-0] ^7} nfl-f 3.5L 

<85> 0)4 ^ ^2fl 7l#4 olol4^-4 o^o] £ 2 C°\) 44 Mi 44 £ 

o] *m e^1a e ^ H.2fl<a# WjE 40I0H 0^4 71 71 4 i&^r £ 2<H 44^1 

44 ^01 4^ e^^^bKS^^ TfloiM H^4^4)4 JELefl^ 4 s 401011 
<86> olsl*}- olo]4^. oleflol ^0114^ 4 1 (row) 44 €-^1: 7floU= 

4<y°l ^3-2. 4 5^ €4 TflolE^ gflljj- ego} 3E f TflolH 

4^1 ^€4. 

<87> ol ^JjL nfl 1*r4- 44'4 4 Ml- TflojE 40J ol o]z]]o) 7 } ^^S}JL 

4^14 4 4o]# iq^sfe 35. 4444. 

[^•tgoi oi^.ji4 4^ 7l#^ 4^11 
<88> 444 ^ ^4 .s.^ o. ^44 444^ ^lt ^ ^ 4 

H*H 4^ ^4 ^ <Hefl^l n^:n. n^s] ^-4 y J-^# ^4^31 $14. 

<89> ^4 4s. -e.^-^ ^ A}o]a 7 } 4^ ise)^zLefl4 ^4 4^1sHl 

4# a>o]^4 ^.oi*> 4fl§^ n|ia.Ei ^ zl^4 s.4 wj-^^. ^4 

&4. 

<90> £ ^4 5E 4^" ^ ^ WIS ^4 7}^4 Wlfl^ nfl 

S.e1 ^ zl^4 ^4 « 0 v^^ ^4tt HI ^4. 
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^ £ 3-8-] 

<92> d>l^- -5-3 o. ^«fl ^-Tgofl H> £ ^1 13] ^2.5]^ 

71 ^"71 SEf 7llo)ES^. ^o] S if 7 fl2] Q^S- §>M" 

Wlfl^ E^fl^^E^l-Cf a]o]3E. ^>M-7l- nfl 5) Ji, AA^z *fl^Kr 

alfl^ s^l^^l ^i^* ^^>£^- >s-7i z]- sfl^Hr 

7fl^ Hlfl^ nH2.il] ^ ^W]^ ^lS-^ SU^H, 1 ^^=-5.5. 

Hfll^ tIMM e]-^l2l- ^ Zlo]^ J= 7 flo] ^ 

<94> o]^7ll °1^-^T ^ 7flS] ^#0] ^.E^- TflolE^o] *|.q.S] -g-^ ^ 
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<96> t^H^ A ^la.sl il*}^ *>M-£) ^m^I^eh- 

*\ o]°-*Y i£77}zJ\ ^E-f. t])o]B.7} <£^S\^ ^ o^HolH °1 

^-^ ^JEL B^-ol^sl ^S]^ f>}^*\ ^^imSLS- #t»^t 

ES, ^^t!" ¥7fl^ ^§o] #M1 . TflojE^o] *V -g-^jg. e^^d 

^9±)o)} $\*\& ^#^1 H^l^E^o] Alifl^o]£ z}- 

*iifl^ zj- sfl^ ^ #3] e^^i^e^V ^^-*>s.S ^"71 zf 

X]^E^ ^.o_6\] SJC}. iEtV #7] 

( junction)-?-^ °]n ^£ £U ^ ^Hl Tflol^oV 
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^ 7]}°}^ ^S<H ^£ 5^. 3L*> -g- ollS-Sl^ s 

— ^fl^ # ^ Jf 7 fl ojo}o} ^.a. 

^wl^M- ^71 oflS^ s>t4^| se| #eflo]E S ^ ^ ^ 

^l^elsl ^ tiVi^l <*e} j± <3<*^M1 ^ ^ #7l 

^ <= 7 flo} tjo^ ^E-g- 

^Efll- ^ ^ 7fl^ til A ^ E^xjiBll; ZLS]J1 ^"71 w) 

tilfl^ ^l-EB^l 9X°]*\, 4.2) ^fl^°l ^ ^ ^ 7l^oZf AA b^]^ a^o]} 
^ ^-§7 ^17H>^ *|] 1 JE^r ^Sf §eflo]EO^ ^oj^g. ^ 

^7>A]7l^ *fl 2 «<H^ ^ S^r ^1 1,2 ^A 1 ^ ^ 

^Bfl E^fl^^^oj on / 0 f fo]] o]^ ^Bflsj Hl^^ E^liE^ 

^ofl <l^l-# ^A)7l^ *fl^ ^ ^SLS. S.S.H^^\JL,^ 
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<ioi> o]e>, ^Jl^H ^ofl 4^ ^5.31 «1 ?1 1^ *flS-£l ^ 

<102> £ 3aS|- £ 3dtt ^ *fl l ^Aj^oil n}^ a>^^ nflS-B^ 

<ios> s. 3a£\ "flsel ol^-*V Hlfl^ Ji 

<104> i9(32)£r M^^l^Bl (select transistor)(31)^ o] a} 

^ M^l^BlODil- ^ <3i^€ Hlfl^ S^l^i (non-volatile 

storage transistor) (30)1- i^r^ H^liEl $>^4. 

<105> £ 3a2] tjfla.^^ «hE*fl 71^:, -fr^l^, *f- 7fl<^ Hl$tH3 

<106> Aj-7] tiVrr^ S^vflofl ^ ^^1-8: 

<107> ^-7] Z}- Hlfl^ M^flXl^B^ ^7] WVS^I 7l^xfl^ ^£ <*] , 

T# ^Hl €St Tfl 5Hr4. 

<108> o^H AV 7 ] - 7fl o] SES- 711 olE^ #7l ^ E] Jd ^ 0 ] wJ-^O.^. 

iMflS. ^€ *>M-^I ^ f #sflolH ^Efll- zKbi=h ^-71 ^Sl: #ello]E ^ 
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sM , A oM u] ^ u\)5L^ ^j-q-o^ 3E| #efloiE^ ^cf. 

<110> ^-71 ^ E^^iElb ^"71 7l^rtfl^l >S-7l 7l^rvfloll 

<111> o^H AT- 7 ] Z]- ^eH E^flxl^E^ ii^ ^>7l «fl^Rr Wlfl^ 

&7]+B]9] ^7) ^efl^lol J), aV 7 ) Z}- AjSj E^flxl^Bl^ ^-71 sfltg-^ tf 1 ig- 

<112> C^7lA^ tf 7 ] ZSr ^ S^l^E^ #7) ii^ >S"7l Sfl^Hfr «1 fl ^ ^ 

# E^flxl^E^ TIME «*). ^-71 -f-Sfl ^aefl^) ^ ^ 

<113> ^7} ^ M^l^B^ 1 ^-7] *f| 1 ±+ l^\d\) ^ 

£U ^71 ^1 1 ii^ EHHM" 4s ^ 711 2 
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<114> #7] 1 <#7] sfl^SKr ^ S^^liE^ <#7] 711 

7] tIM;^. a o v 7 i 3\i -fr^lf^ ^ °H tfl«fl o}* 

*\] J±4 

<115> <^7H, 4 V 7l ^SZLHfl^)^- ^ ol^l^ofl o} ijfl ^S^JL, #7l ^ 

<116> <^HH, ^-7] *H 1 -g*H# &t\. s&M}i5) J£*$T>}7)S. &t±. 

<117> A «1$|«H3 ^lS-Sl ^ ^ ^ 31*1^(31)^ #7] sfl^>^ til^ 

^ ^ S^^l^Bi(30)# ^ iE^r ^V^>7l ^tJr ^ 7llol E( 36 ) ; 

(34) E^l^, nz\3i ^efl^(35) B^l^S ^^tj-. 
<118> sfr 7 ] Wl?)^ ^ 33*1^(30)^- ^ ifi^ ^#*Rr ^VM^ 

^St control plate)(38), i^(33) tfu}^, zl^jl EL 

efl^l(34) BH^S ^Sltf. ^"71 ^ E^^iE] (31)^ 4ii(34)54- 

^-71 ^fl^-^l-^r alfl^ H 31*1^(30)^ ^-71 ^efl<?l(34) e^v^ ^>u)- 

<119> <^7H, °J 3 ^ ^ «^ 4l^l-^r W ^ B^l^ojrf. 

<120> £o"|, ^-71 = ^l-o] ti]^^ ^ Ei$*liEi(30)# 

^ ^St l-efl^MC control plate) (38) 9XA. 
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<121> ^-71 til ^ #*Hr 71] ol 

H<H ^£ £U ^-71 *R v *Hr -f^d #^ ^51 31 A. 

<122> #7] ^71^ ^EflS tflolEl7> *] #5) 

£31 #^<H ^-E Sit)-. 

<123> # 7 ] tijfl^ ^ SONOS^l^^- -f}"£ #^<?1 Tj-fofl^ ^7} 

*£ #5.^ TlHSSH ^Sl-^ol ^^£]ZL, o) 3E| ^sflojE-. 

^ ^51 

<124> n}eM, °1 ^-f°H^ *>M-3 711 °H #^ ^ &tK 

^-7i *m °m2) °^°\)ky ?m ^s. sx^. 

<126> at!: ^"71 ^cHr^ ^"71 Sfl^ tfjq <^ SE^r £31 S±r 7R> 

7H^m ^£ 

<127> A o V 7 ] #eflolE^ ^uj-o^ 3g.<£ ^ ^51 ^ 

s. 4^- ^cHl ^«fl £*3^el ^ sj-M-sj ^7j3 5131 -g-^ls. ^51 9X^. 

<128> Oje]^- 7-^ ^CJ ^ 2E f t^OlEoll ^ 5.^- ^ 
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<129> #71 1 ^Ja]^ p^(P-type) ti>-£^l 7]& $H NMOS E^^A^f 

^o]cf. tiVufl^ 7l# PMOS M^l^Ei >goJ *§>$^ oi 

4. °1 ^"71 NM0S4 ^-i: tiVcfl^. ^ -g-^Tll PM0S1- ^*"|SRr 

<130> £ 3b^r 1 y] ^) vf\s_?) c^H^- iLc*}^ 
4. 

<m> JL^qs] teflon- ^*>7l £ 3a<5] 71^- S}o} 

^ ^5-21 ^IS* D fl^^^ 3 3)3. wfl<i*H <yojoj Aj-o]^ til?)wv^ nils. 

<132> o^eflol ^d\] ^-5}^ 7-x\)?*o_3_ >S^*>^, 1 yJ-^^LS. Ufll^ 4^7]]^ 

5*0]4, AJ-71 5}Oj^ AVolofl ^£ ^7fl^ TflS.^ i^W. 

<133> ^7)*\, A ^ 5. 3a^ ^-g: 7l£-_2.S «H , *fl# *fl^ ^^Ml 

^S)^ ^ E^^liE|l-g- i^-^l-Jl, ^"71 ^>uj- o^o} 7^J- E^^l^E^Sl 
4^ #«M] -B-^^ll- ^°H1 ^ ^^^^5. ^3<H aJ- 7 ] 
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<134> °$7]*\, <#7] A ^ ^&A^*\°] ±^±r <#7) *}$\^ ^ A 

cJjEjtL ogqlo) ^o] aj-^Jl^ <^^S. 3^51 ^W"^ #sflo]E ig 

*>i4^ ^ ^Efl# #]<5>ZL, ^7] ^- ^eH E^^Ei^ ^-71 

#7] <I (column) «<K^ sfl^§].^ H ]E ^o]ofl ^^jl.^I zj- ^g- 

-§- 4ii^r s&7\ *J(row) S}!-}^ *fl 2}<>}ofl ^^JI, ^7} A 

<135> <>}7H, 3E| ^Jo]l| # 7 ] ^H- eKl^r Zj-Z]- aV 7 ) i2.E 

eK\ ^7H, el^. ^A^r 1-sflAl p)]isl EEPROM £HS 
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<137> 5E. 3c^r -g- *H 1 .^HH 4^- ^£^1 #£flA] 

^r£^l EEPROM £.= 5. ^*>7l i^i 3Hl-°] 

A. 

<138> <^7H, £ 3c^r -t^ll Sfl^fe ^ 2:3 Efl o") ^- o] l} . 

<139> -g.^ 7flo|E £ i=, -fr^H ^}$\ ^ S ^olB]# M 

<uo> £ 3 a ofl^ ^ifl^ s SZ2S flni ^fl^ 5}- Tflejol ^1^)^ (channel 

hot electron injection;^ <1^*> ^ ) ^m^-g- <>l-8-*>al 4i7i 

€^ ^ TfloiHofl^ #<3- vcc^i- jL^<y- sis-oiH iov ^h^) # 

^]7>5}J1 ^Mf-^l^r -7V<M 10V ^7}sl-Jl ^efl^lsf 

^€ ^ <y7RVcf. 
<142> Vcc^ 5V, 3.3V, 1.8V -f-°H 1.8V ©l«rS. 33 91k}. 

<i43> |^o S ^ Sl^-i- °l-§-*Rr =snsi|'8 «<HHHtt =3. 
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<144> ol^fl- ^SZLSfl^l ^-ff-fe ^aV^ ^ Jl^-o] ^ 2)^.^1 

3-f<*fl*7 ^ ^ 5]^* ^^^>7l <H3£ ^ clef. 
<145> ^Efl 7l^^ O]^ E^]A E ^ ^3.0} ^ofl olal^j- ^SZLEflnJ yJ-A} o. 

E "l s ^ (FN tunneling) 2^ ^tHr (Junct ion Avalanche) °1 

<i46> ^ t^i^ oie^ n^\y] $\n €^ ^^tt 

71^:4 4ii 1=H^ Al-oloj] <^ ^§o] ^w o V^ ^17>*H *iff- 

1- 3711 #<U ^ ^211 7l#^cf ^ Wfl o]AVo S MZLeflnJ s.^-^- ^ 

<147> ^11-1-^ 71^- 0V5. -^-JL ^-y-t- OV^.Cf 3.31 2E.efl*H ol 7 }*V 

^i^r} ^ ^(o~2V)^r ^7>^ ^ ^cf. 

<148> t£ 4= ofl^. ^fl^ol ^^£l^ 7l^(Hel# ^(triple well) ^S^H 

^ Ifi H(£ 4d)H -5V ~ OV^n^ vilTlEl w. *\<£^ <?]7>3l-Jl c 

511 SHfe 1 ~ 6V a>o]o] ^o. ; ^^<H1^ o - 2V a}o}2) o] 7 ^ oic|_ 
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<i49> oleitV ^ yH 0 !^ S-^Hl Jl-§:* f^l^l ^ o}^ ™i£ 

<150> 1;^, ^71 ^Mf l-EflojEO} ^^oJ-ofl^y-Ei ^>^^-5. ^A^-S) 

<151> ^-7) #eflo]E^ ^o^g. Ai A-| ^7>A] 71^^ 5. 5. ZL Sfl -g- ^ 5. 

^Sfl c J A}^ ^o] ^ S ^a.^. # <g ^ oil}. 
<152> ^1-71 ?E| fE|o)EO] ^og-o. Tfl^^ ^7M^ ^ 

<153> 0]^*}. ^(voltage ramping) ^ <£3^ ^KH^. 

<154> £ 3c<=Hl^i #7) ^Ef f^lSS] rcj-s]-^ -7V<4 10V ^>^1 ^1 

S^ZLBfl^ £U SiHH ^ 2-^ ^^r ^ir- 

<155> ^7} ^0} 0]%}0}0]}X] £SnJflPj S^r Sl^A]ofl ^i^Slxl ^ A}eH 

<i56> ^7} « 0 >^H1 &<>H, ^i^m € ^^>M^ ^€ ^ ■£) — si- 



99-27 



1020010051566 #^ H*}: 2001/11/8 

<?l°fl ^-7] #*M- ^7}^ ^ ^.o. ^t: ol^ 

<157> A o V 7 ] HSJlSfl^H ^"71 #3HEofl 0]7>5]^ ^d\) cflS)-c*| 

^7] ^ *fl^ ^» <g*» °]-§-*M 2-qB^^>Jl E^El^i[ *}ff-7> 

3*fl# 7]§ Sl^Al ^ #3*1 7^ o. A]— g-^- ^JE & 

^Ir^q- ^em S^H^l^Bi# OFF^l -7) A ^ SE^ ^ e igxl^Ei!- OFF^l^ 

<158> #€: ^ofl^ 3g o_^- ^^-o])^ HSnsfl^.t ^eflSl Si^r 

<159> Aj- 7 j ^ofl ol^A^ A o V 7 ] SJE-g- #eflolEoH -13V^1^ -5V A>o]o| 

<4 i± a>o1o]1 i^^7> ^^Tfl *H ^*lH ^Sfl T^J-^ ^c5}!- E^l^ 

«^ JL^<y-# 91 7}t}c^ g.x]^v A}-§-*H ^7-1 § ^£ oirf. 

<160> o]n|] TflolE^ fS^E A] 7) 71M- 0V# ^S}^ SE^r 

^S. JELeijoj Eiu]^^ #S-?-H A^T^- 5E^ 0V Sl^r ^] 

?m ^SL 
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<16l> £ 3c^r #eflA] ullse^ ^ 3-ZLo]h.£. ^7} ±7]^ « #^5. °l-f-<H*! 

A. 

<162> ^ pt§ 7)&$\d\} m HCdeep N well)^: *§-*$a}?)51 ZL <>H] « ^ 

Ifi^ofl ^laei* 3^*1^ ^-f^ £ 3c^l M5]f 

€ tsfl°1^1 -13 ~ 0V £-Qr 91?}*} 3. P€°11 Vcc ~ 

<163> oH ^ H^J E^P]^^ ^a o >^S- €^5)^.5. ^S^-M A| ?1 7^ l-} SE 

P€ ^4 ^^Vl: ^ ^-71 N€^r P« 

^(Vcc ~ 13V)^r ^HrH P€4 N€ *W7> 
<164> ££^r ifi £E^r ^ 1-^-^ ^ TflolH^ OV £E 

^ P€ ^4 ^Hl* ^-^Mr 9l7m ^ £U ^ € SE^r 4i7i 1-3- 

^ TflojE^ iE^ P€ ^^fV ^Kg- ol 7 -|-^. + olcf. 

<165> wlfl^ ^71^ € #<H1 o_ ^ o.^ 

*r ^7]a]o\] ^o. ^o} 3E| fEflolEf « S o. e a] 7j 7^- 0V# ^]7> 

1: ^ SZA^, Vcc^ll^ 13V a>o]^ ^oj-o. oiT^oci #*»s)7.) ^oj 
5^. 

<166> ^B. -^^Al^]^ AjEflEl ^o] a^eM TflolEol] ol53 ^oj- Vc c 

-8- 7V €^ ^^1 ttf^- 0]7>*>^ ^ E^xliElf Ed-^A] 7lJl 
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^ 0<H1 *] ^ 7V ^H^l &<&4r < y7>*>Jl J=e11<?H^ 0 . 5<H1 2V, ^i^lfe 
^ S^iol] nq-s^ 0*11*1 1.5V^1 <?l7l-*H alfl^ l^iiEj5l # 

<167> o]sij. ^ ^ ^£11- 1 ^3^1 £ ^g-^^Tll ojs^^- ^ ^ 

<168> ZL5]J1 H 3dfe £ 3a^l .€-£• *>M-^| ^flS. di7l ^ H^Hfl^'t ^ 

7Hs^t(| ^^J4. 

<170> Oje^ olol^^- ^ E^l^ ^<go] l-7>^^Cf . 4 

^^l °1# — ^£ ^1 — Hi ^ #Sfl^l ^l£5l £-£L 

£^ olojBl^- S^7l- 2.^ 7>^*>4. 
<171> ^, ^-foflH SSZLEfl^ ^ ^I^ilS. <£X\7\ 7}^*}€\- 

. ^ #211^1 v\]5LZ)^ ^i#*V W^'^-o], ^ AH] -g-JL ^TRWb 

<172> £ 3<H M-Hl-\B SSZlEfl^ ^&-8r JE 3c<HH M-'El-^fl cflS-Sl 

<173> ^ j ^7l Ajofl^ *]&*S] i]) 51 3E| t5l]o|EollH -10V°lH ~3V *H ^ 

i-1l 71 El a. <&7}s\il, #7} ^iflsl ^Sffe ^Efl E^^^E-lSl =e11^] 
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ofl^ ajE ej-o]^. ^cS{ Vcc<HH 10V a>o]^ *}<y-o] ^^Ejji, #7] ^ 

<174> = &H<?M] -#7] ^ M^^l^Eil- ^-^H # 

<175> O] tl)l J$r 7 ] ^ ^+ 1=1 l-S-fSSlTm- 3^ 3*1*1*13-. 

ol^Tfl *H ^€ €3 7fl°lJ=(31ir «1 ^ ^ Siffl 

<177> ^ ^ES. fe|olEol|^ QV# ^17>*>J1 5^-Ol-g- ^-*H ^^o] E-^cj 

^1 7 - 13V*>°M i^^a. Jl^l^ ^^-JI ^ 5}-^^: € 
^ a^ea TllolEcfl 7 ~ lSV^M^l #■§■ <?17>^SM| i^l^w. ^^-^r-i: *}-8-«H 

<178> o]^ ^ ifj^o] ^] x aJaHH 14^ a>^^l al^^ ^flS-el^ 

<179> E 4a^ 1 ^*H1 <H1 ^ ^>£^| ^SLslsl eflo] o> 
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<180> ZL^JL £ 4b^ £ 4a^l A-A'-SH ^^£o]jl ( £ 4c ^ £ 4a 

<isi> £ 4dfe E^f ^ fiS ^-f ^ JE 4a^ A-A'*H 

<182> £ 4a ^ ^ TflolM^l ^H^. 

<183> 47fl ol^l-o) ^ ^ efl o] 1- *fl^r 5. 4a^l ^713. *M aV^-Al^ 

<184> £ 4a2l- £ 4MH ¥ 711^1 ^ol f<^o) ^ ^^( 41 )o. 3f 

-f tfligj S.«g=o.S. ufl^Sl^^.H, ^ €^ ^(active region)(42)^r ^H. 

^^(43)l-(field isolation regional £]*H ^-Bl^ul ^Hl fS^ 

7llolE(44)sq. A}Efl 7flolE( 45 )7i- 31^3. afl*]sH tIHe (44)^ ^ ^ 

^1^(45)^ ^.o.^] zj-zj. ii/c^o] <^^(46a)(46b)(46c)(46d)(46e)^ 

<185> ^ ^eflo]-^ ^-eh ^Jfofl oj^fl «1 e &j-<yofl <^^51ji ±^ ^^-g; 

^ ^JlS ±i SK> ^«fl #7l wis. efo]4 #^0. 

<186> £ 4b<Hl^ S^^l^Bl l^eflol <£^<2] 3tHr( junction)^ is 

(profile)^ ® S-QSLS. ^rS. 9X31, HSZLEfl^ i^Alofl ^ 

71- ^^H- ^^Kr ^-E]S]-7l S^H ®Q ® HL^r ®2f ©2] 0} 
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<187> o]^ T§H3§}71 ^*fl S^V 7^7]- 4^- o](P)3l- til^(As)^ ^ 

<188> olsl^j- o]*l ^ ^^^1 ^-^olcf. 

<189> cl^Tfl o]^ ^ nj-s.^ ^ cg^ ^-A>^ ^l^HH^r 

<190> ti>igoil ^7^1 33-a>5} x)^oilx^ -^£7> 7l^r S^S] ^} 

HSZLSfl^ ^^7^1- ^Ul^JSE. ^2}-nl-£>l <£s\.S. # olJL W] ?1 ^ 

<i9i> ^ ifl<^ 2E| §efloiE( 47 )^. oj-g- *v j= ^ 7)1 ojE^. 

<192> 0^7]^ ^7} ^ ±^ 3>^-S] 7)MM<4 ^ S ^o] 

(self -align) .2-5. n. $2) #eflo]E^ z}- ^D>cf ^-s^xl $>ji 
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<193> SE^- ^.E-g- ^^ojH^ Til o]E^- aJe» ^1 o]E A\o]6\]*] 

<194> A} EH E^XI^E^ TflolE^- -3E.g. E Jit} ^ *8 ^ 

<195> ole^ €3HS# 3^*Hr «o V ^ 5.^ ^HHl ^ 

<196> A]b« 711 TlM'S* ^7-1 ^^Al^lJl fEf #e)HS# 

^ ^1 ^^1 ?]JL #3He 2} 7 ^ 711 ol ESI- ^ 711 o] 

— ^>°HH <M^:e. alfl^ "fls.^ -§-§-^1 -n-sl^W. $D i+*>^ 

°1 #eflolEir 5.2] ^7>s] TfloiE #^(^:#el ^s]^)^ 

Ol-g-f" ^ ^ TllolE^ S 2l ^ 2E| 

#5flolH^ ^AHl 7^X\^ £Alo)l ^ ^^H^- (metal S ili c ide)l- 

<i97> Aj^Afol = ^ 4i^/iEL^l<y ^ ^s]^ 5£fe #el ^ej^s] S^-g: 

Ti(Titanium) lEfe- Co(Cobalt)^- ^ ^ £(-^"§-5. «fl*I 
7-1^ #ol^ 7l#^ 5.^1 71^- 71 °}%S\51 9X^. 

<i98> S. 4dfe £ 4b^ 7\£>\ ^-^M ^7} 7l#ol M5^1- ^(triple well) 
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<199> s. 4d oil x%^, 71^(48)^^1 €(49 H ^^slJL, #7l € 

(49)^<H1 €(50H 
<200> ol p^ ^(50)vfl<^l HlfltHg ^}3.^7} ^^cj-. o}9\- ^ ^ ^ 

<20i> ol^l- ^ ^- ifHgo] ! ^AH]oil 4# tiV^^l alfl^ ^lS-Sl^l ^ls 

<202> £ 5 a a}- £ 5b^ ¥r *\) 1 ^*HH tcj-^ «K£*fl oflS-B^ 

^11 SI- ^ ^ ^£°14. 
<203> v\7^ f s. 5a (s 4a^l A-A'^i ^ B-B**H n*€- £o] ?± 

ol, 7l^r(51)flo)l ^= «-b! ^^(52)31- c$<*^r ^ 

<3 ^<H1 Bi^ ^V5l-Bl-(53)^r 
<204> olol, ^-71 Bi- (53)^1 >£*fl -£31, ^5. #51 ^El^ ^t#-gr 

ol^(55)l- ^^Al^lcl-. 

<205> ZLfilJl #7] Til ol^ (54)54 ^ e» t1H E(55)# T^HS. 

<206> Oc^H, ^ 7flollB(55) sr}«.cy) ^ o] E 7lH;!=(54) s}Jf 
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<207> zl^JI £ 5b<^^54 -fr^i #^#(56)^: jf zl <flofl ^ 

<208> o] tcfl , -^-^ #ll£r <1#2H1 £l*fl ^5. 313- CVD (Chemical Vapour 

Deposition) ^€ ^5. 9X3. 0N0 ( Ox i de-Nitride-Ox ide)-§^ 
^£ 544. 

<209> o]o^ ; - aj^ ^5. i£ b^zl 

<210> o}<2\- ^ ^12: ^^-^ £<>HH ^iH^-S ^E] Aj-g-5] 

^ ^ ^ ^*)- 9i^3 <$*])^^5tx\z} ^ 

<213> £ 6a <4 c 6b ^ yV^o} 2 ^Al^ofl tc^ ^lSs}^ 

<2i4> ^ ^1 2 ^Hfe i 3avfl^] £ 3d nejji £ 4a ^1*1 £ 4d 

£ 5a2r £ 5b<^H 4^ 1 ^Aj^sf ^ -S-^§>J1 <H3H t} 

<2i5> £ 6a°il^^}- ^ ^ ^^fl^l^r a]E s]-olofl z\ h]e ej-o]^- 
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<216> ZLElJL A ^ XMMfe- «1-E 5}^^ ^ <%EL fi^ofl 

iife HIS 2}^^ ^-^ Hj-^oj ^.a]6\) cg^Sj J7 ^ES. f 5 | O] ^E 

<217> £ 6b^r ^-71 5)1 ol ^ o. S o}$6\] ^3*1 £>J1 

<218> ^ 6b°fl^1^ A ^ TllolMofl ^-fr ^^sM 5l-<y^- ^^JI HIE 

el-^l^r 3J-^> ^^^-5. ^oltf. ol ^.f «1E el-o]^ ^%Vol 3 £S ^7fl 

^^711^1 *J(3l^ el-o]) ^ ^ yfl^d# 

Tfl 3^*1^ ^ clef. 

<219> SfV #S) ^Hl^ ^ ^^51 ^kg- #o]7l ^Sfl ^H}^^.S 

Sim ^ ^-4^ #sl ^El^ ^^-A] 71^ #S^H 

<220> olsq- ^ ^-^^^)2 ^*HH1 rc|-S. WV^^I ^IS. Bl ^ C^S} 

^ 2i&<% Slsfl #EflAl S.= SE^ EEPR0M S.B.S. ^*HJ ^ $14. 

<221> £ 6ctt ^^l *f| 2 AjAlaflofl 4S. Hl-i^l Hl^wV^ v\}3.^ 7 } 

v\}2-Z\ £HS ^4^>7l W Eflol^-olji, £ 6d^ ^- Til 2 AjAH) 

°11 4^ ^£*ll Hl?)^-Aj oils. Si 7> EEPR0M 2. = 5. ^^>7l BlH-g-ol 
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<222> £ 6c» € ^H* #£fl^l £HS -g^^b ^-fl- ^^sf'g t[ 

<223> nS-HZfl^J aHItt *f| 1 u^MS « ^ 7flE^ °] . 

5. ^-71 ^ o]-g- ^o. ^ Aj-Eflo]] olo £i ^ ^ ^og-^j. 
7> 

<227> v}&7}x]S. 5. 6d2] oHSj-f- 5.^5. 5. 3d^ -±JaH<4 ^<gsr>Jl $H 

^ ^^tb Vs S-^J: 4-^. 

<228> o^HH XI 3 ^MHl i4€- ^-£*fl WlfllH! *fl£.5Hl 
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<229> £. 7a 9\. £ 7bfe -g- ^fl 3 ^Aloflofl uq-s. til-JE^ Hlfl^ nflS.^ 

^s.sl7> nflasi ^4*>7l ^tb s£ 3Hl-°li=h 

f^t #3HJL-I- 

<232> 7]^-^ o.s. zj- -fi(72)£r ^ e^UI^eK select transistor )(71)2}- ©1 ^ 

^ m ^1^1^(71)^- «lfllHg *\*ct S^liB) (non-volatile 

storage transistor)(70)# i^rfe- oj^ e^u]-^ ^-S* 5fec(-. 

<233> #71 Zj- «l$|t£# nflS.^ ^ ^ S^^l^Ei(71)^ Sfl^S}^- 

^ e ^x}iEK70)l- *Har*}7l fltb -^^ 7lH £(76), 

(75) 3*1^, ZL^JL H.ell^l(74) EH^S 
<234> #71 tilfl^ H^l^Bi(70)fe H^f ^*Hr ^u)-^ 

^€ €Mf 1-3M£( control plate)(78), -g-g- ^])9l(73) eH^, 
i^(74) E^1^S_ ^€^r. #7l e ^l^B|(71)fi? E.efl°l(74) 

4 #71 ^fl^Hfr £^1^(70)^ #7l ^^(74) E^nl^-g; ^>u]- 

<235> <^7lAi, o]^fV ^f- «^ W =Sfl<?] EiDl^olcf. 
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<236> 44 Q6\ t #7) = ^s.o] a]fl^ e^x)^(70)1- 

*>q-^ 3E t (control piate)(78)JLS <£%s\°] tb€, #7l 

<237> £ 7b oj o^o^ ^- ^ x l^Eq-vfl £ 3 h °] O\^]]o)9\- 7)^ 

<238> £ 7 C ^ 3 ^*H1^ €^ #2fl^l 2.= ^ 4H4. 

<239> ISael^ ^ 4 2 ^H14 £.5. ^^^ZL 4 n J- °1 ^-f 

*)1 1 ^Hl^ ^^4 ^ ^S. &4. 
<24o> £ - ssa^AH 4^4 ^3*1 ^ HIM 4^°11^ 

^ Vs(0 ~ 2V)1- < ?]7]-*>Jl ) iS4 til E 2fo]oll^ ^SZLEflnjAloll 2 ~ 

7V, Bl^Ajoll 0.5 - 2V4 *I<?M; °l7>*!-4. 
<241> ^ *<H^ ^ES. ^e^lEofl -10 ~ -5V /"Mo] o]7fs>Jl 4 

— 4<£H 0 ~ 8V 444 °l7>sH ^ ^44 ^?r>7> « 0 >#£)£^- *r7i4- 

^ WIS 40} 6j) 8 -13V 444 ^oj.^ ol7HH ^ HIS Aj-o] 

«^ 4^°fl ^3:4. 
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<242> ^ 7]} o]^o\) Vcc ~ 10V A>olo] ol7>*H ^ ^M^l- 

71 ZL ii e^<?}oll VCC ~ 10V Ho] o] 7 ]-*l-Jl §lf #eflolEofl 

-10 ~ -3V ^°*M: «?l7HH ^= el-oifil ^-i-^ ^ &tK 

<243> ^B] ^-foflE. £ 7c^ ^# H ^^H^ £U, S] = 

<244> olsf ^o. ^ ^-^o) ^| 3 ^AHlofl nq-s. tiV^^l 

<245> ;e 7d^ XI 3 rtf^ tiV^^l ^llael^ ?.]}o) o\ 

<246> £ 7e^ £ 7d^ wlM ^ <^^ofl^^ ^Mf #5flo]E ^ 

* M^\E ^ ^S^l JL, £ 7f^r £ 7d^ C-C'^^l i4€- ^2: ^^ltf. 
<247> £ 7dvfl^l £ 7fo\}^]9[ ¥ 7fl2l -go] ^oj-o] ^ t=3|ol ^^ (73) ^. 

2*-f tfl^J SL°^S, tifl^s]^o.^ ( 4 ^ ^ <3<*( a ctive region) 
•gr <£^*(field isolation regionHl Sl*IH £-^3 jl ^cHl *1 

# ^^(77)4 7flolE(76)7> *fl*l£H ^#(77)31- 
7flolM(76)Sl ^ofl z}-zj- ii/^ell<a ^(80a)(80b)(80c)(80d)(80e)°l 
4. 

<248> ^ -jg<q ^ =ello](73)(80c)^r ^ ^^(79a)^l sl*fl ^91^} <2 

^^(80b)(80d)^r SK> <8«H 2}sfl >&7] ulm el-^i^- ^^91 
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<249> ^ ^ ^ ?If #efl^lM(78)^r ¥ €^ ^r#(77)* 

°1 ^(77) 9± ZLo\) o]o.^ a£o) ^ ^^(77)^1 Aj-ol^ oXSLILsL ^E f 

§3HS(78)£] 7 }o.^] xj^o!) ^eh cg^^. £(79b)°l ^€^4. 

<250> Ol^ofl^ ;*H 4 ^A]ofl6fl ^ tiKE^fl *flS.5H 

<25i> s. 8a^ £. 8b^r ^ 4 ^HHl ty^ #5.^ ^5.5}^ 

<253> z| ^(82)^: ^ M ^ ^ (select transistor)(81)Sf o] # 

^ S ^1^(81)2}- 3|1 ^ M ^1^1^ (non-volatile 

storage transistor)(80)# itr*}^ M^Ul^El 

<254> ^-71 Z}- ofl£5l iSS] ^ M ^ (81)tt >*M ^cfe «1 $| 

(85) 3*1^, ZL^Jl JBefl«y(84) 3*1^5. tM^^. 
<255> >y-7l alfl^ ^ H ^1^(80)^ o]^ ^ §>H-^1 

l-efl^lS (control plate)(88), ZLeJji JEL31°] 

(83a)(83b)EHl^, ^-SlJl 4ii(84) eM^S °}7]>M, *fr 7 ) #q e 
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^1^(81)^ =31*1(84)^ <#7] n^}^ tilfl^ J=3U1^bK80)^ # 

<256> w)-<4 £o] f ^-71 o]^-^]- JjL ^S-cq H]^^ ^ # 1=31*1^(80)1: 

^ sm-SJ ^es. -^Hm (control pi ate) (88) AS. &t|-. ^1 , #7l 

<257> £ 8b^ *ll 4 ^Hl^l °13H i 1 ^! M-^-vS 7 A°-3- *)1 2 ^Hl^l o^eflo] 

ofl^-i ^efloioi f-^s} ^2ol4. ^ £ 6c ^ 6d^ -§-<a*>4. 

<258> CH^IO]^ ^) «g ^O.^ Wfl^S]^ °l^-*>^ H^l ^oj-ofl «fl 

oi-§- cfl^-^H ^°<H ^-jl *3 «j-^o.^ yfl<i^ ^ 7 fl^ a]E 5j-o}i!}- ; <g 

M- c i A o^ ^ ^^E^-g- -^zi ^ «ifAs «fl<i€ ^-^7^ ski 4, 

>£ 7 | H}o]-t ^ol^l 4^7flo] tilfl^ t^E] ^ 

<259> <*|7H, Z}- ^ ^ jflvg ^^^oHl ^JL -tf 
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<260> ZLElJl <#7] ^ ^ M^Ul^E^o] u] ^ 7^ ^ 

<26l> X|=7>^1 ^Al*V *fl 1,2,3,4 ^Hl-i;^ 5L¥- ^ ^ J= i-flx}^ S}- Wlfl^ 

<262> <>1*HH *>M"^ ^ ^Ml ^ TflolM^ E^j^Ei*] 71] ol 

17} yfl^lsl^ if^ ?iHm ^ ^ 5 ^ahh 4^ ^i-t^) 

<263> £ g a 9\- J£ 9b^ *H 5 ^JaHH 14s- if5! 7flolE 

<264> hh]zl £ 9c^ 5 ^*HH n)-^. *HS.5}7> 

#EflAl DflS-Bl S-^LS. ^^5>7l 2:?J Eflol^-Olt}. 

<265> ^] 5 ^Htt £ 9a^l^i^- , ^ 7flSl o]^^- ^o] cfl^l ^ 

^^H]^ z]- ^ ^i(91) E^nj^ai]- jE.eflo](92) E^p]^^- j= 

£fl^l(92)E^]^^ ol-o^- ^ol =efl<y Ein)^^- ^--f-sj-jz. 
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<266> z\ ^ al^j^ ^ e^1a E ^ Tflojo -fi-*13fl *§Efl 

Si ^#(93)# M^fl^l^l- ^j}^ flf #Eflo] 

M(94)°l ol-g-^ ^ ^ofl 74^ ^q-. 

<267> n^jl ^^5]-7l 3^ ^ E^^iEi*] ^|Bfl 7flolM(95)7> A 

<268> <^7H, ^ ^(93) ^ ^ 7flolE(95)<Hl o}*fl o) *flvg cg<* 

51 7}^^olcl-. 
<269> £ 9b tt £ 9a^l <H efl oj M-eJ-hE ^ zj- isfl^sj- 4 1 

E eJ.O]o|| <S^Sl Jl Zj- ^o) ^EH Tflo] tilE Sl-Olsj- ^Oj <=qc e|.ol6fl <£ 

<270> hsIji 01 -g-tb ^ ^ 5£^r #eflolE^ 31= ^014 

fit #3MM eJ-«*H 5^. 
<2?i> £ 9c^ ^7} #sl ^3}- ^^«1 ^aH# q-El-^ ^-°1, = 5.ZL2fli?>l£- 4i 

3 ^ A>Ol^ O]^ Wj-AlO. ^ Olxf. 

<272> a ? AjEflig ^o] ceflolcHl^ 2 ~ 8VS1 #<y-g- o]7>*>Ji 3E| #eflolEoi] 
ir *1# l^H^liE^ol -£3H tcl-Bl- -5 - 10V ^MSl #<*M- S171-SM 1^3 

fe-S- <?17>^ji i^ofl^ =eflo] ^<y-^.cf ^ 0 ~ 2V Afol^ ^ov 
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# °17>*H ^31<?1^ ±^ *H1 $.?\}7}'z\Q M^l^sf Aj 

<273> iTl A] ofl ^ AjEfls] A}Efl TjHEoj) 0V1- ^^JI SEf -^HMofl 

-10 - -5V ^>°1^1 ^11 ~A ^ ^l7>s>51 ^ ^efl^ofl 0 ~ 8V *\°\$\ 3.*) 

e]h ^l7^H ^ -ELefl^l ^<>H #31!- ^efl^l 

<274> rfs. ^ €^ ^ TflojE^ .g-E-g- ^eflo] Eofl 0 V# 

<?]7>^>Jl E^l^ofl 7 ~ i3v^ o]7>^r>^ i*]^*. ^^.os. =efl 

<275> C^7lAi ^1-71 ^- ^7i ^ o.^ ^ E^^l^E^ ?flo) E Aj.5rJ.nKg. E ^ 

<276> ^ w}*))^ 5E rfs. ^ *J-ai o.^.^ AjEfl t1M;e<4 s.e.^ tIM e Afo]^] 

^1 ^^Al7lJl -f-^ 7flo]EO] ^.g. ^T^Rr ^ 

°1 ^-f^Tr ^ojEoll Vcc ~ 20V Aj-o]^ ;£oKg- o]7H|-Jl ^Sf -S. 

eflolEo)!^ _ 8 ~ ov #<y-a- <?l7H?H ^-71^ ^^A^ 4i 

<277> olnfl ^1-71 ^ 7flo]E<q ^<y-o. ^.^a} i^^ti. 
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<278> 5E*h J£ 9c^l^ S.*\5\X\ Q®*]^ ^ ^-g" fS^ 7^1^ A} 

<279> ZL^JI 5 4U]efl6)| O}-^ tiVE*fl Hlfll-^ ^iSL^s] efl o] 

<280> £ 9dfe £ ^"^^ *f| 5 ^*HH ttj.^. tiV£*fl *l]2.e|3] efloj o]. 

<28i> zl^jl £ £ 9d^ ^Mf ^ ^^ojji, 

£ 9f^fl*l £ 9hfe £ 9d^l D-D'-a.E-E'^.F-F'^l 

<282> 3=, ol-g-^fl- ^ tfl^l tifl^S} ^Al^olcf. 

<283> zj- ^ 7flols(S^ ^#)(93)°1 <83 flfl^sl 

«H #^HS. ^Mf §3HS(94)7V 

<284> 3Ef #5flolE( 94 )o| -o o > «-«-ol^ -g^ig Tflo] E( 93 ) A>cl o) cg^o. - 

^*Rr S.iSfl°l <8SU92)°H o] ^ ^sflo] ^^(92)^1 
$Eflo]E( 9 4)^. ^oj-d] uje E|-oi3|. ^U]^: ^t!r #(97H ^€4. 
<285> £ 9e^r ^Bit!- ^11 #^HS(94)£] ^jo] ^-§- l^E^ ^olzL # 

7l #(97)£r ^ ^^(92)4 Efo](98)# #713 £^71 ^ 
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<286> ^-71 ^ ^])9l ^^(92)4 WIS ^01(98)^. <£^}7) ^1 *V 

(99a)(99bH l-(97)# f^A£ nM^th 
<287> gc^j. «Vtgo} ^| 5 ^Al^ofl^^ 7llolE(93) £o.^ °13«H ^ 

# H^^E-jo} ^ cgo^ <£^£ 61^ ^ cg« #6|) ^ 7flo]E(100)7> 

<288> <^7H, ^-f- ceflo] ^-^(92)^ ^9) ^ 7|| <>1 S ( 100) SJ- ^-<^ 

^2] ^5-)(99a)°l ^ ^(92)-^ #7^0.3, 

Ji zl 3H1 ul S ^-o](98)sf^ ^i«^(99b)ol' ^ 
<289> o]i=. ^jzj. 711 °m(93) ^ fMf !-BilojE(94)<4o) 

<290> #7] Zj- Tfl o]H ^ 7^ A}o^ -fr^ofl ^ «fi #71^.0 5. 

<291> o]^ ^-o. ^ ^1 5 ^Aloflofl trfs. TflolJH u_V£^l u] 

<292> £ lOaJq- £ lOb^r 5 ^*HH h]^^ nfljzel 

<293> £ 103^ £ 9fs) ^olH feMM ^^ofl ^alM^-i- 



99-48 



1020010051566 W^ 2001/11/8 

<294> o] ^-foflfe W^JiS. ^o] 7flolS^- 

#3HE *}o)9) D;^o] ^Tj\^CL3. &?]} £H ±.7] X] ^Efl TflolEo)] 

<295> ZLE]JI £ 10b^ ^"71 £ 10a^| ^HHH 7flo]E^ Jf-^ 

<296> X]^-^!^ ^AHl^ 0)0.1$- ?=- ^ofl cfl5flA^|n> 7)^^^^^ tfl 7 fl O^o] 

<297> s. 11a, lib, llc^r £ 3a^| ^11- ^) 7fl 0)^2) ^] ^ ^14^ ^ 

<298> £ lla^r ^il 7}]£] €^1 ^^1- 7flo]E7]- sj-i^o] 3E| §eflo]E^ £3}^ 

j^^n}- ^ 7fl o^o] ^ o.ofl£ Ti^j SHJ-^" ^ XI 

<299> 5£*> £ Hafe £ 3b^l <H3H7> wis ^o] wj-^o.^ ^ wfl^ 

^ a o^AS Wl?]^ ^lS-e]^ nflE^ i7 > 4^] ^igsj ^ olcf. 

ooo> siffr vil 7fl ol^-o) ^d\) cfl*!: #eflolj= 7 > «<Hi^ 

^H?!: o)HAi;£ ^^^>7fl 
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<30i> olsltb ^lS-Bl nfl^^iollA^ ^ ^ o. 7l ^ 

<302> ^ llb^f £ llc^ £ 4a^ S. 4b^1 £fl°l d l-^-4 ^E^V «1 e j^o] wj-^o_ 

5. 3E f #eflo]E 7 |- ufl 7 flO] ^ofl ^ -g-*^ 

<303> Cfn> Aj- 7 ] iMi]i7} ^ Sg&ifr ^7} flf 

<304> cf^- oflX| ^ S. 4a 4b 4c°fl^ <^]^1 ^ 

<305> gi^ o]Bj^. Vfl 7fl ojAj-o] ^6(j tfl^J. 2E| #5flo]E 7 > 3 ^ £) ^ 

<^]Al*!- rfa ^ C^HHSi -^<a^>7ll ^-g-^^r 

<306> ■ *}^rv\7] ^ 1^2] ^Alofli- 7]^ #0] NM0S M^l^Ei# ^^°-3. 

^A] dl^. 7l^}$0_q- ^- ^ O. E^UJ^E^ ^3Zf Jf:£§>5.S. PM0S *£°]}S. 
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<308> o)*-^ ^ ^ ±^ ^^-8r ^hf ^ #5.^ TflojH^. ^ *j- 

<309> ^-E^ -f-^olM 6. Jj..g.TfJ 7flol ^Efl TflojE A>o] 7flo] 

M iE^b ^ TlHM-f- #*>3E-^- ^S)^ ^3 §511 

<310> 4^ £ M ^l^Ei^Ht *^-*>jL *fl-f ^ ^ A>o] 

<311> S&tb -g- "lfl^ *l|S.i£N>Mfe £Hr 7fl^ 3E| ^1 o]E el-olo] 

4. 

<312> o]^ E ^x]^Ei >g£r S^^liBl iS^o) ^ 

5]-<y ^ ^3*1 ^ >g°l c^o] ^o^} o|^j. £^-(drain turn on) 

^^(punch-through) ¥^ leakage current) ^r*fl ^ 

TflojE -£(*fl^ zj°l)£r cjoj e ^jxl^Eioil tijffl ^ 3j->fl t 

5U*h 
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<313> Oj-e)-^ £ ^o. o]^ E^liEi^HlE ^^JI *fl-f ^ ifi 

<3i4> m. ^ ^ oi£^ i-o] cl^- afl^V 

^>7ll Aj-ol^ ^^^(scale-ability)-^ t+SLTfl € 33 ^ 

2flSl o]^ S^fl^liEi olojil)^-^ ^eflo] 3E| TflojE ^ ^ 

<315> ifi^r #3HEol #5.^ 711 o]E^ 33 ^ 2- 

efoj D fl-o azL nj.^ Dfl o. ^ 2E| TflojE (coupling ratio)!- ^ 

<316> 21f TflojE U]^ TlHEofl <£7j£} -g-^-g- ^ 

SHI cfl^ Til °1E<4 ^Ef Afojo] ^ tllol^ , 3H f 

TlMM 7i#^ til7> #^ 3E| TflolEofl o]7>*V !S£.ig TflojE^ IgJ- 

<317> ^, ^-71 7|#^ Wl 7} SS.ZL^ ^ r^T] A] ^ ^oj- ^oj-o} 3^0. 

#«3 ^ 5£°>l 3^ *Hfe ^ Vcc #SH1 tflsfl^s. ^ *1 
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<318> ^ att ^1^1^34 ^Aj-^ol t£Aj-s}cf. -2- ;£o\]±r ^'U 

(disturb) ^71 a]o] ^ tl^M &oj^ ^>2|-^H1 tflt!: 

a]o^ ^^-(process-induced damage)^ ^}7]^ oWe} #^ 7fl°|^ 

^ ais)^ ^ ^M3* ^ 5U4. 

<32o> £E*V t^<i) ^-^ ^-fr 0V <>l*r^ <S^7M1 SHl^H 4 #3 41 

^^-7> £131 ^^<y- Vccofl^S -H^f^ 5} = ^-^-ol 7}^> t h 

<321> ^ o_ 7 j._g_ o.^ «q^s>}. j7^o] ^E] U] E ^ ^ 

<322> ol^-g- 0V 7>-g- §^ ^ov ^^ 7 > ^ aT 

^ 4^ #2fl^1 €°fl Hl«fl -S^T# ^€*>7]^1 -frSl*>Jl ^ HIE pfls. 

eHHS >8# h]H ^lsel ^-g- 
<323> tb^, MCU, DSP 3.^^ M/S(Mixed Signal), SRAM, DRAM^ 

tflS-e), #2flAl nfls.^ ^ EEPR(M a] ^ -§-<q ^ ^ 
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q-sl ^o_S. *>i-|-^ ^ofl Al^efl ^(SoC: System-on-Chip)^: AA ^ 

3^ ^JIS ^€ Al^eflofl til^fl ^ t PCB^ igaW SH^i 

<324> Ols^ SoC^l ^<*U 91°]*] <H3£ ^2) Wlfl^ ^IS. 

<325> S 3] ^-^ ^O.S °J all ^ ^ ^lSHl^ ^ 

<326> JE^ o]Hll^^ 5.^1 ^>5] ^^SHI cc).a. vfl*. 

^ ^^^51- ^ VCC^I ^ 3=, S3 ^^g^ °X±r # 
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^-71 tfjE)H. ^^^ 0 H1 ^ ^ ^ ^-7] ^Hl *g 

^S. <a^3. ^€ ^>M-^ ^Mf ^EflolJi ^Efll- ^ ^c^S ^ 7fl 

«1 ?) ^ ^^}^Z]9\- <g^5l^, i= 711^1 S^fi^liBlS.^- 

2] 

*fl 1 *<H1 7l^ 7l# £M H^^, #7l N 

^ € « ^£ € ^3Hji ^"71 ^Elti. <^^^ #7] 

3] 

*fl 1 *cH ^^i, ^"71 E ^fl^^E^ ^-71 Wlfl^ ^ S^^l^El 

<4 ^>uj-^ ^f-^-(PN-Junction)« ^-f-^H ^1^3. ^^^1^ 5l^r lSr$°-3, ?>} 
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\^-% 4] 

Xl 1 IN ^"7] ^ #71 

[3^8" 5] 

#7l ^ e^^e] ^^o) a^s. rfs. -7)1 2 ^ ^^S]^ 3j^g- ^ 

61 

Xl 1 *oHl Si^H, ^-71 H^afl #5.^ TllolEOj^. J^O.^. 

i^^r 7] 

8] 

XI 1 &<>H, ^7l #7l 7l^ Afolofl *§#£)^- *fl 1 -fr^ 

ZLS]J1 #71 7l^5l|- #7] TllojE A>o]ofl #7l 1 -R-*l*fl£f 

%-°ii5}7]v} !E±r ^ 2 -f^Xl*- e) ^tilf-g- ^^-5- 

^ «K£*)1 aj^^ Xlae). 
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[3^8" 9] 

^-71 7] #4 ^T-71 -*} 1» 7fl o] E A>o] ofl ^^JI # 7 ] ^| 1 -fr#*fi4 

[3^8" 10] 
11] 

[3^*8" 12] 
13] 

^ 1 %H1 91°]*), ^7) 4=#£r ^-ff^sfl #^°J-g- ^giLS *m 
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14] 

5- AV-g-S)7l *\°]5. §>14^ cgo^ ^-7] 7l^ofl £^ 

15] 

^ >8-7l 7]& vflofl ^-71 3} 

^^>H ^"71 -R-^afl^ tfofl ^€ ^ ^ ^"71 ^ ^ # 

7fl^ #^3. <MS. X)<>\5. fi}^*] ^Mf ^Ml" 3Hr 3<H£. 

^A f A ^q-o} ^ ^ ^Bfls. ^V^4; ^^37 

7 ] A o > 7 ] c^O] A}-0]oflAl #7} ^H) ^-7) ^ ^ S] <^ 

^ 7flo] iB-i- #ou}, a] 7}*] ^7} #71 n ^ 
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[^^^- 16] 

^11 vflo)) ^5]^ ^2 ±^ S.^i5}31 t ^7) 41 ^-7] ^fl^Rr ti| 

S^^liE^ ^"71 ^ ^ ^ ^-71 -ff^^-g- ^f-Sfl SLS.H^ 

o) H^JL ^7) A] 2 ^7} 711 o)E ^ ^"71 # 

17] 

18] 

^-71 ti|)<gs} -^-^711^ 

^■71 e|o]-i. ^ojofl tg^si ^ 7 fl^ tilfl«v^ 

^"71 7l^Hl <8^3 ^ ^-71 ^ ^-oll ig^S} 2E| ^ o] E 

S ^-O.^, O^l^ A o > 7 l ^Ef TflolMl;^ *H 51 7fl S] T^S. ^^S. ^ 
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€ *M-^ ^Sf feMM ^Efl# 5Hr ^ 7fl^ «1 ^ *1# 

Ml- 5H^4; 

ZfZ)- ii, ^efl^l, ZL^JI #7l i^<4 #7l JELSfl<?l A>o]ol]A-l # 7 ] ^ # 
^24 ^ Tfl^lSl- , o} 7 H #7l ±^ #7l 

^# M^^l^B^ ^EW^; ^^S. # 7 ] *fl#<5}^ ti]^^ *) 

f # 7 ] Zj-. ^ ^S] TflolEfA # 7 ] *J Wj-^O.^. # 7 ] A-| t}-§- 
A oM ^1-^-^1 #7l *S « 0 >fAS <S#SHf- ^7l Sfl^Rr ± 

^-71 A ^Sf #eflo]E^ # 7 ] % v^SLS. #7] sfl^Kr #elM 

M B}-°H ^^f£]Jl, ZlSlZL #71 a}eJ1 M ^^l^E^^ =eflol#^ #7l 

19] 

*H 18 %H1 &<>H, ^eflojE e^-cloi^ # 7 1 $|j= fiKl^r #7l 

^ *2hE.*ll wlfl^ cuss! ^efloj. 
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[3^8" 20] 

*fl 18 %H1 91°]*}, ^7} <H3Htt #2fl^l ££1 -g-^Rr ^ 
21] 

^€ M$*l^-g- ^a] TlM^Tr SSZLEfl^Al VCC ~ 

10V7>, ^ ^ a] oil ^ VCC ~ 7V7}, 

*1 -7V - 10V, iT^Hfe- -i3v ~ 0V, o - 7V7> <£7}S\5L, 

°H1^ SSZLSfl^Al iv ~ 6V, 5^^A]o)]^ o.5 ~ 2V7> <y7>ElJl, 

#7l ^Efls} «l^)^-# S^l^E^ # 7 ] ^S- ^^^1^ ^^.ZLSfl^Al 

0V - 2V, ;M AHlfe ov - 13V, el£.*Hfe- 0 ~ 1.5V7> ^71-s] ji, # 7 1 7l^ 
[3^*8" 22] 

^ 20 %H1 &<>H, #7l o^eflol ^ ^Eflsl^l ^ wl?]^ M^^li 
£]-§- ^ Tfl olEofl^ 0V &<&o] 9l7}5\7]^ 3 7^ # 

S.-fS(float)£lJl, 
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tilfl^ E^^]^E]-g- Ajl« 7flo]Eofl^ *5.ZL2fl D cM VCC ~ 

10V7>, b^aH^- VCC ~ 7V7> ^7>£] Jl, ^TH^i- 0V ~ 13V°1 9l7}$\7]^ i£ 

*1 -7V ~ 10V, ^ A] o]] ^ -13 - 0V, £l-BX|o11^ o ~ 7V7> <(\7}S\JL, 

31 "^H^ SSZLed^A] iv ~ 6V, &)H.a]o)]^ o.5 ~ 2V7]- <y7>£)jL, 

0V ~ 2V, 4i7lAloil^ VCC ~ 13V S^Jl, sl^ofl^ 0 ~ 1.5V7} 91 

7}5\JL, ^7) 7]%S: , 7l :&C|H ^£ € , P^ € 

* 3fe ?A°-3., 7}&°\}±z 0V7> ^7f^ZL, ^ofl^ ssnel|« 0 uio)i - 5 ~ 

0V, diT^H VCC ~ 13V71- 9}7}5\JL, IHItt HSZLEfl^]Al<4 &)c A ]c]l 0V, 

iT^H VCC ~ 13V7> <?l7>£l^ ?A^r f^AS 7>}±r «LE*)1 «1 ^ ^ 

23] 

;*)] 18 %H1 ^"71 ^ 3] °1 ^ EEPR0M ^Sj-^- 
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24] 

*fl 23 ^-ofl 5&°H. #?1 °l e fl 0 l # ^3*1 ^ €3 ^ THojHoll^ 
= 3.ZLHfl*<H 0V, ^?]aH1^ o - VCC float), elS^Hfe- 0V7> 

^ 0V 

^Sj ^bjJ 7flolEo11fe SSZLHfl^Al VCC ~ 10V, dlT^Hfe VCC ~ 
10V S£^ 7V ~ 15V, ^ = X|ofl^ VCC ~ 7V7> <?l7>^ 3L, 

#7l A^sl iHl AlEM E^j7)AB)o] ceflolofl^ SS^Z-Sfl^Al 2 ~ 

7V7>, iT^Hfe VCC - 10V 2Efe- 7V ~ 13V, £^A]of|^ 0.5 ~ 2V7> 9}7}S\JL, 

#7] AjEJjs] |S] ^ES- ^eflo] Eoj]^ ^^.ZLEflt^l -7V - 10V, ^Tl^H 
^ -10 ~ -3V 0V, &l = A]oil^ o ~ 7V7> ^7}ElJl, 

#7l ^eMs} ^ofl ^e>^ ^7} ^ SS.ZL5fl^Al 0 ~ 2V, ^71*1 

0 iE^ S^-fSSlJl, el = Alofl^ 0 ~ 1.5V7} <&7}S\JL, #7] 7)^Sr 

y]^4r ^^SLS- f>\±r &5L*ft *1 *fl2-£l <H . 

25] 

23 5^*1, #71 ^eflol ^ A]EJjE]^ ^o. ^eq ^Efl ^ Eofl^ 

^SHefl^Al 0V ^"^H ^]7>ElJl, Aj^^ ^O) A]1H TflolEofl^ ^.ZLHfl^Al 
VCC ~ 10V7> o]7>£lJl, 
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#7] €^ #5flo]Eoll^ SSZLSfl^A] -7V ~ 10V7> ^17}£] 

Bfl^l IV ~ 6V7> *17>S)jI, 

^-7] *£9) ^7} ^ ^^}^ S3.ZZ.2fl "J *1 0V ~ 2V7> <a7>s)j7, 

^"71 7]%-& 71*. 7l3frifl«m €, P^ 3fe 

?ASLS-, 7} &°]) ^ 0V7> <?l7>£lJl, P^ «H^r SS.ZL2fl^3^Hl "5 ~ 0V7> °1 

7}S\J1, m SSnE|^Ulo)l 0V7> ^l7>5]^ ^ H>£^1 

26] 

zj-zj- 7|^r JL'SMH dii, ^31<?1, #7l 7l^r -£6fl ^ 

# ^ A J-7] ^ ^°\) ^€ fEf TflolH^- #_0^, ^ 7]Ai 4 V 7] 3E| 

2{°]S. ^ 7fl^ ^-^S. ^c>| £ ^M-^ fit #3H 

7l# v|H ii, = 31<y, n^Ji #7l ^^sq- ^-71 =efl«] Afci^ #7] 

^"71 7m #6fl ^£ A]BJ| TflolE^ #0.^, ^LE]J1 7J- 
A^r ^7) Sfl^Hr Hlfl^ £^liEi5] ^7} 

« ^Itb alfl^ °llS.eMl 
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#7l zj- ^ S^li^t on SE^r off ^l^ cqsfl 7]^ 

27] 

Xl 26 9X°\*}, #7} ^ 5»: 7fl^^ H^o ^. 7] ^Efls] yj^ 

^ E^l^Elfi] ii2f 7l# A>ol6j) <^ ^<y-_g. o] 

7>SRr Xl 1 « 0 >A1 f 

#7l ^1^=1 ^1 ^ ^ E^xj^E-jo} #^o]E^ £<g^. ^oj-O.^. 

^ ^mSLS. ^7}X\ 7} ^ Xl 2 =L^JL 

#7l XI 1 "cH^ #7} XI 2 XI 3 ^\2=. ® «o V ^°J* 

*}±r #H*fl «131H3 '"US. 2^ ^ y o V ^. 
28] 

XI 26 #7l -id^ alfllHd e ^^]^e^ ^es. ^eflo]Eofl 

#71 « ^7> #71 #<^H] iM ^Sfl^ 7l$ ^^fHl H^-g-Al Aj- 7l 
«lthi: *}±r til?l^ ^s. e) ^ ^ 
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29] 

30] 

-8-7] ?E f #2flo]MSl Z^ tfl^ =S.ZLEfl^.-i; ^SAl7l^ ^ 

31] 

^11 26 %H1 3^ 31*11 A ^7l sfl^ S^l^l: € 

^171^ 3H1 5lBfl *>i45l w] 3 ^ E^fl^^Eil- ^SHr 
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32] 
33] 

€ 3 = 2^1 2f S^HRr HIM Bj-Olofl #7] ^ ^7} 
34] 

#7l Bfo]i- AVoi^ ^7fl^l *]$\^ ^la.e] 
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a) 7 ]x\ t zj- ulfl^ u\}2.£\ s££r, 44 ELeflo], ^# ^ # 7 ] 

^ ^ ^H] ^€ 7l|olE§ #OnJ f a^H #7} ^£1- TllolES. 

¥ ^€ *Htr 3E| #^o]E ^Efl# 

^ 7fl^ tilfl^ *1# E^^^l;, O^H #7l <?l^Kr 

M^fl^l^i-^ ^^l-^ §>ufo] ^ ^Hfl# ^-b^; ZLSlJl 
^ = eflo], #7l # 7 1 ^eflo] A>oiofl^ # 7 1 x-J# 

^ 7flol« 5>o_^ _ c^7lAi #71 riii^ #7l ^^]- 
til^)^ I^]iEjo] # 7 J = efl^oljl ) ZLS^Jl Zj-Z}-^ #71 

f #71 Zj- ^ AJEJ] 711^1 Ml; ^ #71 <1 «oH l AS #7l *fl^Kr 
#71 ^2} ^ #71 <£^Kr #7] Sfl^S}^ 2} 

#71 4 3E| #EflolJ=^ #7l *J « 0 >^O.S #71 Sfl^Rr ^EiH 
S e}<?]oll ^^fSlJl, ZlSlJl #71 >SS1 AJBH E^^^#^ ^EflOl^ #71 ^ 

«o v ^5. #7l t}-g- hie el-<y#cHl ^ilS ^Rr «>£*f| til?l^ 

^ nils. 3 <H3H. 
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35] 

riE^ ^^ofl ^ ^<y-g- o]7Hl-Zl, #71 iif ^-f-*}^ °l£^Kr «1 3 
E^^^E^-g- *m M^fl^l^E^ J^elltH tils s}°Jo.s ^]-7| 

^Htl- ^-1- ^7}^ ^-^^s ^ ti>£^i tiifl^ ofla^ 

36] 

*>5i*fl 7l# ^Ml -fi-^1^; 

H^ti. >$HHM ^71 ^£ ^ ^ ^-71 ^ ^£ # 

1J*fl5. ^o]^ ^VM-^I ^Mf *el)ols 5Hr ^H^- 

^liE^sl ^efltll-^- ^ j=31<y ^Efl# g-^t}; zl^jl 

AA %7\ 7l*lfl<>| ^-71 71^-lfloll ^Sfloj, ZL^JL # 

71 ^2}- >8-7] =^0] A>o]6flA-l >^7l -e-^^fl^ ^1 >8-7l ^ # ^SjSM 

M^iEl^ ^«fl ^^>£^- ^-71 ^fl^S}^- ^ M^^l^Ei 
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XI tilfl^ tJflS.i£|. 
37] 

XI 36 %H1 &<>H, -8-71 zj- m^l^E^ H.ell«y^r XU E5fl^J4 # 

7} XU vJH ^ 3 fe" Xl2 ^efl<?l# if-^ZL, <#7] XI 1 -8-71 «fl 

tilfl^ T^j- M ^fl^l^E^ <#7] T^V ^ ^ ^"71 -B-^Xlf^ S. 

^^.efl^ 0 l ^.51 oL ^"71 XI 2 ^efl^l, ^7l x-1^- TflolM ^ ^"71 -fr^ 

-f-slj ^7} ^S}^r ^ ^IS. ti>£Xl Wlfl^ ^lS-el. 

38] 

XI 36 %H1 <#7] ^S.=L^^ ^ 7fl eH ^l^J-a^l Sl«fl ^r^^* 

39] 

XI 36 %H1 $a°H, 4>7l 3E f # S flolH^ zi^^ f^j- ^oll ^"71 -^-f- 
H-efl^l* tiim el-olofl ^^Al?l7l 31 tb ^ 3* ^.O-S. §m ^ 

£X1 «lfl^ °llS.sl. 
[^t 2 -^- 40] 

<i U-^j^s wfl^^ ^ 7 fl 21 wis el-ol; 

^7l ^ ^SLS. ^^7H^1 ^ £}-<?]; 
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^7} eKl# A }o)d\] *g#*g[ ^ 7 fl<q v])S^] 

iJM S.efl?!, ^71 .71^ ^Hl ^ #7) ^ ^ Aj-ofl 

SJSflS. ^IM-^ #51H-E M» 3^51 ¥ 7fl 

e^#^ =ello]l-^ ^>i4^ ^ ceflo] ^Hfli- 23-^4; 

Zj-Z* JE.^, ZLSl Jl ^-71 ^i^Si)- #7l £Lell^ A}°H1*| #7] # 

333*1 ^£ ^ 711 Z>^, <^7l^ #7] =eflo]^ ^7) Sfltg- 

°)7}*\ , ^7) A ^ ^ TflolEfO # 7l e| yJ-TgO.^. #7l 
^ 5^#°1] ^^r^i, 

#71 ^l^ ^7l 1 w o >^^ <£#SRr A o V 7l Sfl^Hfr 

#7] z| 3E| #ello]E^ #7) i% ^SLS. #7l 3l^Hr fell 

#71 ^S) E^fl^^E^^ iif o # 7 | ^ ^s. 5l-0]#oll ;g 
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41] 

42] 

^ M^l^E]-&- ^ 7flolHo]ji- ns.ZLSfl^Al VCC - 10V7>, ^c^o))^. 

VCC - 7V7>, 

A o V 7l ^eWs} ^Sl- #eflolEo11^ SSZLfifl^Al -7V ~ 10V7}- <?]7>£] 

-H, 4i7iAH^ _ 10y _ _ 5V> ov> _ 10 ~ -3V ^ c^i- §>u)-7|- o]7|-^ZI, 

^ = A]oll^ 0 ~ 7V7> «]7]-5] Jl, # 7 J «1$|*H3 *RV SM^E^ >8"7l 

^f- ^-Eflo]ojl^ HS.ZL2fl^A] 2V ~ 7V, &|=*Hfe- 0.5 ~ 2V7> <£7}S\JL, 

^Lefl^^l VS(0V - 2V), ^ a] oil ^ VCC ~ 10V, ^^H^ VS7> ^7}slJl ) #7] 
[3^8- 43] 

40 %H1 &°H, <id^€ ^ E^fl^l^E^-g- *]in Tllol Eo]]^ 

= S.nSB^Al VCC - 10V7>, ^^.A]oil^ VCC ~ 7V7> 9l7}s\JL, ±7]*}°]]^ 0V - 
VPPCVCC ~ 13V) o] o]7}5-l7m- tS-fE£] ii 
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*1 -7V - 10V, ^7-1 A] el] -13 - 0V, B^aH^ 0 - 7V7> ^17>£]JL, 

^7} ^Ensl til ^ ^ e^UI^S) ^ cefloioil^ 5S^ D o u l IV 
- 6V, ^S^Hfe- 0.5 ~ 2V7> <?]7}5l Jl, 

^-71 a] ^ x-l^v E^^l^E-l-g- *m — ^fl ^1 — ^1 i^l^ = 

Susfl^Al VSC0V - 2V), ^tHo)^ VPP ElS-^Hfe VS7> 

^•71 7l^ 7^, #7] 7l^rifl^l N ^ ^ ( ^. 7 ] N t§ ^ofl 

P^ « ?JJ13., ^"71 P^ 71^]^.^ 0V7 ^ o±7\S\JL, <%7] ?% 

IHI^ SS-UBfl^Hl -5 ~ 0V, VPP7> #7] = 

S^aH^Hfe- 0V, iT^H^- vPP7f °l7>£)fe ^ ^AS. ^ *h£*ll 

44] 

vflofl °JjEl tL ^^1- ^ ^<^## ^ a>£^l 7]&; 

^7l «KE;*fl 7l^r Aj-ofl tg,^ -fr^Mfs 

^ A oM 7l^-lfl<H| ^€ ii, ^oM 71^- ifloll ^€ JE.efl<y, Aj-7] ofl 

^ #7l ^Hl ^ ^ 4 v 7l ^ # 

711 olE^- £<L°), ^1=1- TflolES.^ - 

7fl^ ^^13. ^H^i ^Mf #5flolH ^Efl^- 

¥ 7flSl ^ E^flxl^Ei-i-; ZL&lJl 
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AA #71 7l Jfirxflofl %^ ^7} =LxL\ZL 

7} i^Sf #7] ELZ]}°1 A>o]6|)^ %7\ -fr^l^ #7] 

[^H- 45] - 

#7] ^91^ >M-°H 4^r7fl^ ills 

ifl<*fl #7] 71^: ^ ^ ^ ^"71 ^ ^1 

^£ ^Sf #Eflo]E ^Efll- ^ 3^ 5. J=L 7 fl 

3 t>l ^ 7^J- E^^^E^l-; ZLBJ\Jl 

AA =511^1, HelJl ^7l -S-71 £131°] Afojoll^ #7] # 
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*Hr Wlfl^ X-}# E^iElS] #7l ^i^oIjl, ZL^JL Z}-Z}-^ #7} Sfl^Hfr 

#7l ^ EL 3) #7l A]S Cj-E- y]M e^ols.^ ^^Jl, # 7 1 Z}- ^ 

#71 <Q$] ^ E.®*)^^ ±^^r ^"71 Cf^ ^ 

46] 

#7l #51^ 71^- #ofl ^#^g 

#7l ^Elti. xJj\d\) ^jl 

#71 ^Ejj± iflofl #7l ^ l ^ + 9}-°] A}o)o]} ^1 ^fl^-i- 

#71 ^Elii iflcfl #71 ^.Sflo] A}o)6\) *\}2 *fl^-g- ^JL f§^§ 

€ *112 

^-71 1 *fl^ ##o)H #7l -fr#*ll# #ofl q-^*l ^ 711 

olE W ^cj; 
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#7l afli ^ ^ *1# ^ AVofl ^es. ^eflol 
[3^8" 47] 

«V£^1 Hlfl#>y all 2. ^. 
13 ^8" 48] 

1 nfl<I^ 4^711^1 El-<y; 

^"71 *§ «o V ^^- ^KvflS) S)-Ol; 

^-71 ^ flfl^^ ^7fl£l #eflolE e.>o]; 

^7| el-ols. ^ojofl ^7fl^ Hlfl^ ^2.5} 

^"tt «]-£^l 7l^; 

^>7l ofl^W. xflofl ^-7] ^^S!f^ 7,>ol ofl *fll ^fl^^. ^JL 

^ JE.Efl°l; 
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^7) ^}E)«. tJH a\o]6\) ^2 *fl^-i- ¥J1 *g 

^ X|2 

#7] X| 1 ^fl^ -tf^HH #7l ^-*1X1# ^Hl M-^l ^€ XU ^ TlM 

s ^ xl i 

# ^ XI 2 ^ Tfl O] E ; ZLS^Jl 

^-7] *)1 1 ^Cf ^ ^ 2 -a-ofl <gXlS ^-Hf- #31 

<^7H , ^11 ^71 ^ ELi]}<£ ^ ^-71 #3MH^ X]l 

^71 XI 1 ^ >S"7l afll $m XM^^r tilflw^ ^ M^l- 

H^^^Bl# ^§>JL, 

#7] X| 2 ^ ^"71 X| 2 ^ 711 °1^^ A o V 7l A}2 «1?1^ E^*] 

^i-g- X]2 S^fl^^E^ ^^Jl, 

^7^ , Aj.7) ^o] AlEM TllolES.^- Cf^ Tjfl^Rr 41 H- B^-Oll-oll % 

A J-7l ^ ^-f- ^eflo]^ sfl#*Rr tils e^-oiofl ^sjji, 
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^-71 ^ ^ M^xl^E^lrS] iif^ ^-71 Cfs 5}ol#o]l ^ 

49] 

*l) 48 *<H1 &<>H, SS^efl^Hl -g-f- ^efloi^l^ 2 ~ 8V^| 

o] ol7>£lJl, 

o] «17|-S]J1, 

0 - 2V A}o-|o} ^<y-ol o]7}^^- *}^r tiV£3l «1 SI ^ *H-E.e}. 

[3^8" 501 

0V7> °]7>s)jl, ^difl^l wlfl^ E^i^Ei^q ^-es. #efloi eoii^ -10 ~ 
-5V 0V7> ^]7>£lJl, 4>7l ^S- = Efl°]ofl^. 0 ~ 8V 8 -13V7} <y7>s)^r 
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51] 

VCC ~ 20VA>o]^ ^<g 0 ] o}7\S\JL, *]$\^ M^l^^l ^H-g- 
#5floleofl^ -8 ~ 0V A}o]o} ^oj-ol o]7>S]^ ^j-g- ^ O.S. ^ fcXl Hlfl 

52] 

fi^iM ^e]*- ^ ^ ^ XU S.*m «VEX1 71^; 
^ Xl l 

^"71 XU XU *fl^-§- 4M Xl 2 51*1^-8: 
Xl 2 <3<3; 

#7] Xl2 Xl2 ^fl^# ^Jl ^7} Xl 2 51 ^-fr ^ 
XI 3 ^ <3 ; 

#7] X| 1 *fl>i>iHM #7] XI 2 ^MS- H^-7} ^*l3E.^ XI 
1 tilfl^ ^ 

^7l 7l^-4 #7] X] 1 tilfl^ ^ A}o]o\] t£$Q XI 1 -B-^Xl; 

41-71 XI 2 *fl^4MH #7] XI 2 3^51 <U^7> XI 

4M 71^2}- 4>7l XI 2 a>o]6J| *§^s} Xl2 -ft^Xl ! 
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#7l Xl 1 *ti^ #<M #7l Xl 1 ^<H£ ^^-7]- 3*1 S^j- 

Xl 1 ^ 

#7l XU #t«J >fl ol ESsf #71 7]& A>o]oH <g^£ 

#7l Xl 1 Hlfl^ *1# ^4 #71 *H 1 ?1MM 4oleJ Xl 

4 -fJ-^Xl; 

#71 Xl 2 « #<>1H #71 XI 3 ^4 ajo^ ^JjL 7 } 3*l£^ ^€ 
XI 2 TlHE ; 

^71 XI 2 Xlolssq- #71 7l^r AloH 5 -ft-^aj); 

#71 XI 2 tilfl^ ^# ^^.4 # 7 ) XI 2 >Jd^ XW1S *>°H ^£ XI 
6 -fi-^Xl; 

#71 XI 1 Hl$m>g #71 XI 2 Hlfl^ *]# ^ #«m ^Xl 

S. #511^1 E; ZLSl^L 

^7l #eflolEc4 # 7 l Hi -*\ ^ ^# a>oH1 X) 7 o. 

53] 

XI 52 %H1 *fl 1 -fr^iXl ifl*l XI 7 -fj-^Xl # ^<X£ ¥711^ ^i^. 

^ o a*V #^ ^ 7}Xi TIM- S^r XI 1 -R-^Xl vfl^l XI 7 -a-^Xl 

# *M5L ^f-TUfe AjS tj-^. #^ ^ ^11- 7fXH ^^El^r 
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54] 

[^^8" 55] 
[^t 2 -^- 56] 

3^ #7l X)2 N^°l ^ ^ s}^ wV^^l «l$|lMg d)1S.^. 

[^U" 57] 

52 U-Ofl ^1 *fl 1 <3^4 -#7] afl 3 AH ^^°1^L afl 

58] 

[3^59] 
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60] 

59 9X^M, #7} *f| 1 S ^12 «l$|i£# ^ a^I^I tg^ij 

«lfl^M3 ^3. el. 
61] 

62] 

4 52 %H1 &<>H, #7l #sflol e ^^ofl i5)H^ 

C^^J- 63] 

*n 52 , #7i *ii 1 ^ *u 2 ^##3 # 

2- £l. 

1*3 64] 

all 52 %H1 &<>H, #71 TllojE^ ^-71 z| alfl^ *r 
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